SUPPLEMENTARY RESULTS

Supplementary Figure 1. Antibiotic mediated activation of the resistance gene ermC.
(a), The general scheme of antibiotic-and nascent peptide-controlled induction of erm genes (using the example of the ermC operon). In the absence of antibiotic ('Off' state), the leader ORF is continuously translated whereas translation of ermC is attenuated due to sequestration of the Shine-Dalgarno sequence and initiator codon ('AUG') in the mRNA secondary structure. At limiting concentrations of the inducer, binding of the antibiotic to the ribosome promotes translation arrest at a specific codon ('stalling site') of the leader ermCL ORF. The stalled ribosome induces isomerization of the mRNA structure liberating the ribosome binding site and activating expression of the erm gene ('On' state). (b), The organization of the wt ermC operon (top), the previously engineered pERMZα reporter 1 (middle), and the hybrid pBLCLZα reporter (bottom). Arrows indicate the schematic location of the programmed arrest site in the leader ORFs.
Supplementary Figure 2. Antibiotic mediated arrest in hybrid templates CL-BL1
and CL-BL2. Left: Full gel of the toeprinting analysis of the CL-BL1 and CL-BL2 templates (the portion of the gel shown in Fig. 1d of the main text, is boxed). Right: Bar graph of the stalling efficiency (%) with ERY or TEL, quantified from the intensities of the toeprint bands generated by the ribosomes stalled at codon 10 of the templates. Efficiency of stalling with ERY in each sample was set at 100%. Error bars show deviation from the mean in two independent experiments. Figure 3 . The ErmBL residues critical for TEL-promoted stalling reside in the C-terminal segment of the stalled nascent peptide. (a) Alanine scanning mutagenesis reveals that the identity of Arg7, Val9, Asp10 and Lys11, but not that of Asn8 of ErmBL is critical for TEL-dependent stalling. Alanine substitution mutants of ErmBL were translated in a cell-free system in the absence (only wt) or in the presence of TEL. Translation arrest was monitored by toeprinting. The arrow indicates the site of TEL-induced ribosome stalling. The Asp10 codon, located in the P-site of the stalled ribosomes, and the encoded amino acid are boxed. The observation that the identities of Arg7, Val9, Asp10 and Lys9, but not of Asn8, are critical for TEL directed arrest, matches the results obtained previously with ERY-directed stalling of ErmBL 2 . (b) Bar graph of the relative stalling efficiency (%) with TEL, estimated from the intensities of the toeprint bands generated by the ribosomes stalled at codon 10 (indicated with an arrowhead) of the corresponding templates. Efficiency of stalling in the wt ErmBL template was set at 100%. Error bars show deviation from the mean in two independent experiments. Figure 4 . Antibiotic mediated arrest in wt ermBL or its codon 7 mutants. (a) Cartoon representation of the stalled ribosome associated with ERY or TEL (represented by a star) with codon Asp10 of ermBL occupying its P-site (indicated with a red arrow). The mutagenized codon 7 of ermBL is indicated with 'X'. The Thr12 'catch' codon preceding the 'hungry' Ile 13 codon is marked with a gray arrowhead. (b) Examples of representative toeprinting analysis gels used to generate the bar graph shown in Fig. 2b of the main text. The toeprint band generated by ribosomes stalled at codon Asp10 because of the presence of ERY or TEL is marked with a red arrow. Ribosomes, which fail to stall at codon 10, are trapped at the subsequent codon Thr12 (indicated with a gray arrowhead) because presence of mupirocin in the reaction mixture depletes the system from charged Ile-tRNA. (PDB accession number 4V5D). The definitions of angles θ x and θ y characterizing the direction of the nucleophilic attack 5, 6 are indicated. In the crystal structure, the θ x and θ y angles are equal to 88° and 122°, respectively. (b) and (c) The proximity of the structures along the MD simulation trajectories to the reactive conformation of the donor and acceptor substrates. (b) The θ x and θ y angles observed in snapshots during the simulation sampling are indicated by color dots (green for TEL, salmon for ERY and black for the 'no drug' wt complex). The point with the attack angles observed in the crystal structure 4V5D is indicated by a circled cross. The increasing size of boxes was drawn around that point and the fraction of all the simulation snapshots fitting within the box of a defined size were plotted in graphs shown in (c). Boxes corresponding to ±10° and ±20° boundaries are shown for illustration. The plots are based only on the snapshots of the structures in which the distance between the attacking α-amino group nitrogen atom of the aminoacyl-tRNA and the carbonyl carbon atom of the ester bond of peptidyl-tRNA is ≤ 6Å. The percentage of the total structure satisfying this criterion were: ASP10 ( . Right: Bar graph of the relative stalling efficiency (%) with ERY or TEL, quantified from the intensities of the toeprint bands generated by the ribosomes stalled at codon 9 of the templates. Efficiency of stalling with ERY at the wt (IS) or mutant templates (IK or DK) was set at 100%. Error bars show deviation from the mean in two independent experiments. 
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